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We developed a computer-based health care interview
for employees at an urban teaching hospital. The
interview is part of the hospital-wide, integrated
Center for Clinical Computing (CCC) system at the
Beth Israel Hospital in Boston, and is available on
1500 terminals located throughout the hospital. The
program emphasizes medicalproblems andpatterns of
living for which behavioral change is considered
desirable. Conducted inprivate and withprotection of
confidentiality, the interview offers information about
people andfacilities available to help members ofthe
hospital community seek better health. Between May
15, 1990, and May 14, 1992, a total of 1281 people
completed the interview, and 84% indicated an
interest in one ormore ofthe health-related programs
offered by the hospital.

That these are difficult times in America was
illustrated by the unhappiness reported by 43% ofthe
participants, including 5% who indicated that life
sometimes seemed not worth living. We hope they
availed themselves of the opportunity offered by the
interview to obtain help for their problems, and that
other hospitals will do what Beth Israel Hospital is
doing to promote well-being among its employees.

INTRODUCTION

Boston's Beth Israel Hospital, a major teaching
hospital of the Harvard Medical School, has ap-
proximately 5100 employees and an additional
1000 clinicians with staff appointments and hospital
privileges. In 1985, the hospital implemented Johnson
and Johnson's Health Management, Inc., 'Live for
Life" program. This voluntary service, which was
designed to promote physical and emotional well-
being among the hospital's personnel, consisted of a
self-administered (pencil-and-paper) health question-
naire, health education classes, and an exercise
fitness center. In 1990, Beth Israel Hospital converted

"Live for Life" to "Be Well!," the hospital's own
employee health management program. In conjunction
with this conversion, we replaced the paper question-
naire with a computer-based "Be Well!" interview.
The use of a digital computer to take a medical
history was described more than 25 years ago [1],
and computer-based medical interviewing has been
under investigation ever since [2]. Computer-based
interviews have been written to take general medical
histories [3-7] and histories in various specialties,
including surgery [8], psychiatry [9-12], neurology
[13-15], nephrology [16], and nutrition [17,18]. The
computer has been studied as a means to offer
instruction, counseling, and therapy directly to pa-
tients by the process of interactive dialogue
[10,16,18,19]. And in a recent study, a computer-
based interview was used successfully to screen blood
donors for the risk of HIV transmission [20]. It is
now well recognized that patients respond favorably
to computer-based interviews that are carefully
written, and that people are often more responsive
when potentially embarrassing questions are posed by
a computer rather than by a human interviewer
[4,12,21-25].

In the development of Beth Israel Hospital's Be Well!
interview, we used principles derived from our
research with patient-computer dialogue [1,4,9,10,
12,14-16,18,20]. In the following article, we describe
the computer-based interview and provide data on the
extent of its use and the satisfaction of its users.

METHODS
The Interview
The interview begins with words of welcome, infor-
mation about how to proceed, a brief discussion of
the purpose of the program ("We hope we can help
you discover how your life style affects your health
and what you can do to improve your health"), and
assurances that all responses will be kept in con-
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fidence and made available to clinicians only at the
request of the respondent. Next, there is a series of
frames that teach the inexperienced user how to
operate the computer terminal, how to change
answers and back up to previous questions, and how
to use responses to indicate uncertainty, such as
"don't understand," in case of incomprehension,
"maybe (don't know)," in case of irresolution, and
"skip it,"in case of reluctance to respond.

The interview itself begins with a section to elicit
demographic information, with emphasis on the
circumstances of each participant's employment at the
hospital. The computer then lists the seven health-
related sections that the interview comprises and
offers participants the opportunity to select the
sections in the order of their personal preference. The
"general medical history" consists of a brief family
history followed by a review of systems, with em-
phasis on medical problems and patterns of living for
which behavioral change is considered desirable. The
"nutrition" history contains questions about meals,
snacks, and binge eating [26]; the "exercise" history
deals with patterns of physical exercise; the "habits"
section contains questions about use of tobacco,
alcohol, and drugs; the "safety" section deals with
risks encountered and precautions that can be taken in
conjunction with a person's life style at home and at
work and his or her means of transportation (e.g., by
automobile, bicycle, or motorcycle); the
"environment" section asks questions about possible
environmental hazards at home and at work; and the
"stress" section deals with symptoms and possible
causative factors related to stress, anxiety, and
depression at work and in private life.

Upon completion of each section, the program offers
to display a summary of the information provided,
and at the end of the interview, the program offers a
clinical evaluation of problems that could be
favorably influenced by changes in behavior. In
addition, en route through the interview the program
offers information about referral services. If, for
example, a person indicates that he or she is
depressed and that "life sometimes seems like it's not
worth living," the program provides the names and
telephone numbers of places to turn to for help - the
Employee Assistance Program, the Samaritans, and
the hospital's emergency room.

Upon completion of the interview, each participant is
invited to answer a series of questions designed to
elicit his or her opinion of the session. The

participant is then offered the opportunity to visit the
nurse in the Be Well! clinic for a follow-up medical
evaluation and the opportunity to participate in one or
more of the hospital's health management programs.
If he or she elects to follow the computer interview
with a visit to the Be Well! clinic, the nurse in atten-
dance will, at the participant's request, print a
detailed summary of the interview, for use by both
nurse and participant, which contains suggestions and
recommendations for future courses of action.

Access to the Interview
Written in Converse, a programming language
designed for patient-computer dialogue [27], the Be
Well! interview is part of the hospital-wide,
integrated Center for Clinical Computing (CCC)
system and is available on any one of the 1500
terminals located throughout the hospital [28-30].
Each authorized user gains access to the interview by
means of a unique computer-assigned confidential
password, or key. Employees whose jobs do not
entail routine use of the CCC system are given
special passwords that grant access to the interview
on computer terminals located in the Be Well! office
and the department of employee health. The com-
puter-assigned password that identifies each user
provides an electronic signature, kept in confidence,
for each transaction with the computer. We have used
these signatures to determine the frequency with
which the Be Well! interview has been used by
hospital personnel and the results of each interview.

RESULTS

Between May 15, 1990, and May 14, 1992, 1281
people (941 women and 340 men) completed the Be
Well! interview. Each interview took about 30
minutes from start to finish. Most of the participants
(97%) were between 20 and 59 years of age. Six
hundred fifty-five participants (51 %) classified
themselves as "professional," 282 (22%) as "clerical
or secretarial," 126 (10%) as "technical," 74 (6%) as
"managerial," 28 (2%) as "service workers," and 98
(8%) as "other"; 18 (1%) preferred not to answer.

During the course of the interview, a large number of
participants indicated an interest in becoming better
informed about the health-related programs offered
by the hospital - 883 (69%) for the physical fitness
center, 465 (36 %) for the stress reduction program,
296 (23 %) for the "time management" program; 192
(15%) for the low-back protection program; and 86
(7%) for the smoking-cessation program. For
participants who expressed a desire to be contacted
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directly, this information was made available to the
Be Well! nurse for use in guiding them to the ap-
propriate programs.

It is clear from the results of the interviews that many
of the participants were eager to obtain additional
health-related information from the nurse in the Be
Well! clinic. In response to the question "Would you
like to get some more information [about safe sex
practices] when you visit with the Be Well! nurse?,"
190 people (15%) answered "yes." In response to
"Do you have any questions about birth control?,"
118 people (9%) answered "yes," and of these, 95
(81 %) answered "yes" to the question "Would you
like to talk about this when you visit with the Be
Well! nurse?"

Real and potential difficulties in life were common
among hospital personnel, as indicated by their
responses during the interview. In response to the
question "In the past month have you felt sad, dis-
couraged, or hopeless?" 546 people (43%) answered
"yes" and an additional 129 (10%) answered "maybe"
(26 people preferred not to answer). In response to a
follow-up question - "In the past month has life
sometimes seemed like it's not worth living? - 68
people (5%) answered "yes" and 41 (3%) answered
"maybe."

As has been our experience with other computer-
based interviews [1,4,10,12,201, participants reacted
favorably to the Be Well! interview. The majority
found their time with the computer worthwhile - 549
(43%) answered "yes, definitely" and 558 (44%)
answered "yes, maybe" - and 880 (69 %) found their
experience "interesting." For the most part the
questions were deemed comprehensible - 1245
participants (97 %) found them "easy to understand. "
In response to the question, "[whom] would you
prefer to have this health screen with?," added half
way through the year of study and asked of 502
participants, 238 (47%) indicated no preference and
16 (3%) preferred not to answer. But the computer
came out ahead in comparison with a human
interviewer. Whereas 60 participants (12%) indicated
a preference for a nurse or doctor, 188 (37%) in-
dicated a preference for the computer.

Of the 1281 participants who completed the com-
puter-based interview, 517 (40%) availed themselves
of the opportunity to visit the Be Well! nurse for a
follow-up evaluation and to consider entering one or
more of the Be Well! programs.

DISCUSSION

The hospital-wide CCC computing system is used
many thousands of times each day, both by laborato-
ry and departmental workers whosejobs require them
to use the computer, and by clinicians who find the
computer to be indispensable as they care for their
patients on a day-to-day basis [28-30]. For these
people, who are signing onto the computer many
times each day in the course of their work, the Be
Well! interview is readily available as one of the
programs in the "Utility Option" menu. These people
are accordingly disproportionately represented among
those who have taken the interview. In the future, we
hope to install additional terminals, conveniently
located for hospital workers whose only use of the
CCC system at present would be the Be Well! inter-
view.

In response to the question, "Did the computer
sometimes ask you more than you wanted to tell?,"
204 participants (16%) answered "yes." By contrast,
in response to the question, "Did you sometimes want
to tell the computer more than it asked?," 632 par-
ticipants (49%) answered "yes." It seems clear that
we will need to make some additions and subtractions
at the time of future revisions of the interview.

These are difficult times for many people in America,
and this was graphically illustrated by the high
incidence of unhappiness (43%) among those who
completed the interview, including an alarming 5% of
all participants who indicated that life sometimes
seems like it's not worth living. We hope that these
unhappy people moved quickly to avail themselves of
the opportunity offered by the computer-based inter-
view to obtain help for their problems. Personnel in
American hospitals and clinics, whose mission is to
minister to the needs of others, often suffer undue
physical and emotional hardships of their own, both
in the course of their work and in their private lives.
In the spirit of charity beginning at home, we hope
other hospitals will do what Beth Israel Hospital is
doing to promote well-being among its own
employees.

When asked to compare the computer-based interview
with an interview with a doctor or nurse, more
participants indicated a preference for the computer,
a finding that we have reported previously [4]. It
must be kept in mind, however, that the computer
was doing the asking. Had a nurse or doctor posed
the same question, it is possible that the preference
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would have been reversed. In an earlier study of a
computer-based medical history [4], some respon-
dents answered 'yes" to preferring the computer and
"yes" to preferring the doctor, apparently not wanting
to hurt either one's feelings. One thing that was clear
from these results was that human beings are not
always Aristotelian in their logic.

It can be argued that the largest yet least utilized
health care resource, worldwide, is the patient or
prospective patient [31]. There are a number of
common, important medical problems, in our
opinion, such as sore throat and urinary tract infec-
tion, that the patient could manage alone, if he or she
were provided with the clinical information necessary
to do so wisely and well. Whether clinical manage-
ment, preventive or remedial, is primarily the respon-
sibility of the professional or the patient is often, it
seems, dictated by forces of supply and demand. If,
for example, the biochemistry of insulin or the
physiology of the pancreas were such that thejuvenile
diabetic needed but one injection per year, it is likely
that the academic endocrinologist in a teaching
hospital would be administering the insulin, and at
considerable expense. If the child needed an injection
every six months, the pediatric diabetologist would be
the agent of delivery; if every three months, it would
be the primary care physician; and if once a month,
the nurse practitioner. But since the child needs the
insulin at least once a day, the parent or child is
responsible for administering the injection, without
assistance. And for the most part the parent or child
does so with admirable skill (and personal
convenience) and at a small fraction of the cost of
comparable care at the professional level.

The Be Well! interview is now in routine use at Beth
Israel Hospital. With the rapidly increasing concem
in the United States about the high cost of medical
care, there is more and more reason to look for good
ways to involve people further in the delivery of their
own medical care - ways that will at once improve
the quality of preventive and remedial care and
reduce the costs of administrative and professional
services. In so doing, it is essential that patients and
prospective patients be made welcome participants in
the process of medical decision making - a shift of
control that we have long advocated [32,33]. In this
spirit, the Be Well! programs of the Beth Israel
Hospital are offered to hospital personnel, offered
with the hope that they will involve people further in
the delivery of their own medical care.
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